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(54) UMPROVBMENTS UN AND HBLATSNO TO BQRE HOLB 

J 71 ) We, COMPAOmB FKANCAJISB 
5 FBXHOLH, a Ftench cospcsate body, 
of 5 ro® Michel-Aaga, IPorio 16 ©me! 
France, &> hereby declare Che invention, 
for winch its ptmy tffhH o patent 
naay ba granted to ua, and the 
method by wMcBi b io to be iperfanaed, 
to be pcisi5cnlb% described an and by the 

followfe^ statement: 

The preoenH inveatSosa lo ccaceraed with 
aspksra toy driHKa* asfi ib raartictdaj to t&e 
jprot^ttosa c2 q dm&& foole agdnDft caving 
m and anDgrecj of TfliCar. 
Kaowa metteda, In spite oi the progreoo 

■enpBg of pspotecfifcas ^3 djftted JtcSe aaotet 
covfcoa in of tSte otrata ponced (IhroiSh by 
^eano o£ tobca-vhtah cure Dent dorm ao fiflio 
dgBiM deocaado. Unfa type of pstrtection 
ranch lo ccsfly, due both to the time 
required to plhce Che tub^ in poriGta and 
the mmdhondlfaiQ involved os/to the coot 
of Ghs tuteo used, fa partteulariy ttoublo- 
©crane ta th© cose where drillfcs metflnctfo. 
^ «? rofc»7 (fihrfmns aasihodo or© en? 
P«*yfd. beoouo© ofl o Uto c3 power, due to 

i*?,-. 0 * ^? drlQUns tool drive shaft 
Bgalnot the walla ©4 *fca bore ^ ^ dgd 
ao fthe above disadvanta^a. Tnfc lose of 
po^r may bo comEderabCs becauoe t&i 0 
snatt may be as uauch ao cxrcarol miles in 

a necessary to iraisa the 2riv© 
aaattt> yMcfa ccsnpriceo fenstho of Brad 
Gerewed one into flfce othssv ostS unscrew ia 
fltouo sncffeoolng tfee coafc psi&e of t&fa tvi&e of 
pioficctioo. 

fl^atoMnnrf 3 ccMeveo a E3t cdvantos ovbt 
rotary mctlSc&j foecoaoe (to drive ohoffi fa 
Ksnjoceflby a !Ekb5Q»lo amoured &oce f or the 
tool driving cnotor and t&e HIqeSWo hcoe con 
toe TToaad np or TOft?oundI by naeano of a 
dnmu In nddWon, the cwace tn2ian up by the 
jftttBuB plotform cosa be rejDa^To dze. 
Movevor flila method doso Eot dteejss© wh& 
^ «^lto srotec* <&e crmeoMbSe udag 
5tteel tobsa to prevent cavia^ ia of tfce aSoS 
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_ ~ — — * n -» it io ecssfflilal to ensuffo b 
perfect ceafl round the ®Qrfhle boae co no to 
avoid sfiie cosiddarDble dongcar if an ermstiom 
occoro; " ^ 

. ^ocordins to oma aspect of She raroDaat 
mvesflSoia there io provUdeil a meGM a? 
anpaoratogy drHKas comprkims defflilaff a 
^^^aMfiag a tubfeag nsocnafl fee^oai 
off the cMled hole damnS^eofiocty c^th 
diffifas ofi tha hole, t&a tube pa^^g 
oaytes topJT 4ae otrata and m^ccTof tToS 
Accortog to paolStsff aopeci of tike 

drjJIHn 5 o toole by paso&lg d , dsfiffi? ttool 
doOTrmfldty thi?ou^ Ch© Q^moufc a 
tvibanp orouaud the rail ©2 th© drllledteoJe 
ofaultomeouafly wlt& the downward 

covsxiq in of the oUraSa and hxrereso of wtes> 

stouGsTcdl tubing so ca to pr©venl cefeSro 

aroB ttw teMag and a force la assarted be- 

and the drUflgg tool to couS tfee drfStooS 
to mogreoa doOT^ordly. 

-nwnoa t&o ouzfttee. liaidtead o? bavinfi a 
fimge ntoc& of pl^jeo ohrayo ovdlablfe tfhlU 
^e aooembfled poe to fl» crtte ao ffl 

wWcb m i tippad Into ap^opfeTS^ 
coaneotcd vtah mcd above to <Sjffi3flSSA 

Jwforte of tob%2a tthe prooex of 

^ejl otsnto by o cfeevo which Id Eaoafofed 
below it. Una aaabBeo tho tubina to be^ 
fectboly protectod dtnring lto B ^nMh^ 
^OQOT^ause Brio eaou^ to esrWK 
046 Q \f°^ former and cSffiins tool fcoSbr 

tote protected feoni the cteata anJ^ao o 
res*!*, all water fcasteso. . 
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turbine or an electric motor Bkiiww2»Ju 
food channel 23 ■ ^a^ZSt a T ^ ^ 

ST^ImL^ 2' SU *T« *»t w«h body 
mow? after WkXTrti^fT* te 
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^Jy* fMTerkl which, is 5Serfw^TJ v . 
tubing 6 may bo ol aT^L^ for nuking 

former wnoiUy all that fa n^^?t^" 
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svit the drifting depth thus ensuring an 
infection pressure for the resins at formers 
15 «nd 16 which fct 30 hers higher than that at 
the bottom. Flexible hotel 33 and 34 are 
heated thus ensuring that the viscosity of the 
material is not lowered. A valve 37 enables 
the introduction of hardener into a italic 
mixer 38 to be stooped. TUa allows italic 
mixer 38 to be drained of hardener, m the 
event of a temporary stop in drilling, before 
-valve 39, which control* the feed of ream to 
injection zones 19 or 20, according to 
whether tubing 8 or sleeve 6 is being made, 
is closed. It will be understood mat two 
assembtte* exist similar to that shown in 
Figure 6, one for the sleeve 6, the other tor 
the tubing 8. . m 

Thus it will be understood mat circuits 5 
•ad 7, illustrated In Figure 1, each comprise 
two channels, one lor the resin and the other 
(or the hardener, the channel tor the latter 
being provided with a valve such as 37 
located on the inlet side of a static mixer 
such aa 38* Likewise, vntves such as 39 
control titrn flow of each of the resins end 
they are located one in channel 7 near In- 
jection zone 19 and the other in channel 5 
near injection zone 20» 

The advancement of drilling and the 
forming of tubing 8 and its sleeve 6 are 
earned out as illustrated dlagnmnmncaDy 
In Figures 3 to 5. In Figure 3 V sleeves II and 
12 are illustrated deflated and inflated 
respectively. Sleeve 11 is fast with body 10 
and descends with body 10 as a result of oil 
pressure, m the general circuit 23, exerted 
on piston 40. fast with body 10, under the 
control of control unit 9 (Figure 6> Oil 
entering the top part of ovhuder 42 rla 
circuit 41 pushes the piston down, sleeve 12 
remaining firmly appllod against tubing 8 by 
previous tnfUthm of the sleeve. Thus, as toot 
2 progresses downwards, body 10 descends 
relative to sleeve 1Z Formers 15 and 16 fast 
with body 10 also descend and, during this 
movement, a certain amount of ream is 
extruded in xone 20 to form sleeve 6, the 
resin gradually polymerising in the regions 
of the heating element 18. whereas resin 
50 extruded in zone 19, the flow of which Is 
different from the ream used in the making 
of sleeve 6. polymerises near beating 
element 17 to form tubing 8. It is of course 
understood met the quantities injected are 
55 in proportion to the downward progress of 
the tool and the thickness of the respective 
sleeve or tubing. For example, the sleeve 6 
may be about 10 mm thick and the tubing 8 
about 50 mm Chick. The control unit 9 
controls the supply of reams. 
The tool continues to advance downwards 



10 



15 



20 



25 



30 



35 



40 



45 



60 



65 



until piston 40 reaches the bottom of 
cyEnder 42, Figure 4. This leads to the 
immediate inflation of sleeve 11. Figure 5. 
which holds the body 10 while sleeve 12 is 



deflated to enable It to take up a lower 
position as the result of injection of oil Into 
the part of cylinder 42 located below piston 
40. The automatic inflation of sleeve 11 may 
be ensured by an electrical Impulse from an 70 
end of stroke stop S8, the impulse being 
transmitted by wire 61 to control Unit 9, 
Hgure 8. As solenoid flap valve control 
circuits which control hydraulic feed to die 
hydraulic circuits are well known, details of 75 
the various circuits ensuring inflation and 
defktton of the sleeves have not been 
illustrated. Thus, during a period of time 
which may be very short, sleeve 12 moves 
down to a lower level so that when the top of 80 
cylinder 42 is close to piston 40, all mat is 
necessary is to apply oil under pressure once 
again inside sleeve 12 and release the 
pressure inside sleeve 11 to return to the 
kttial conditions illustrated in Figure 3. For 85 
this purpose an end of stroke stop 59 may be 
used which sends a releasing impulse by 
wire 60 to control unit 9 (Figures I and 6% In 
Figure 8, then, art found the oil circuit 23, 
resin supply circuit 5 and 7 and mud circuit 90 
4 comprising a down channel Aa and an up 
channel 46m xone Z, Figure 7. 

A blah pressure pump 45 supplies the oil 
necessary to inflate formers 15, 16. shield 22 
and sleeves 11 and 12. A first circuit 43 leads 95 
to controls CIS, C16 and G22 for inflating 
formers 15, 16 end shield 22. In the same 
way a second circuit 44 leads to controls CU 
and C12 for sleeves 11 and 12. The assembly 
of circuits 48, 49 and 50 controlling controls 100 
OS, C16, and C22, and circuits 46 and 47 
controlling controls CU and C12 are placed 
under the control of the general control 51 
for advancing or stopping the forming 
machine and m consequence piston 40, the 105 
movement of which depends on the oil led 
via circuit 41. Circuit 41, serving channels 
C42o and C42e controlled by control 
channels 62 and 63 from the general control 
51, enables, vie channel C42o, the drill to 110 
advance downwards and the sleeve 6 and 
tubing 8 forming machine to descend 
simultaneously, and enables, via channel 
C42*« cylinder 42 to descend after deflation 
of sleeve 12. Wires 61 and 60 transmit the 115 
impulses sent out by the end of stroke stops 
58 and 59 to the general control 51 in order 
to control the automatic setting in motion of 
the inflating and deflating operations for 
sleeves 11 and 12 via control channels 46 120 
and 47. The mud circuit 4 b also placed 
under the control of controls CE, CF and 
CO for three valves B, F, O (Figure 7), these 
controls being placed under the control of 
control unit 51 by channels 64, 65 and 66, 125 
Valves B and F may be dosed in the event of 
me forming machine being stopped or due 
to detection of a high pressure zone by 
detector 53 coupled to control unit 51 by 
C53. In this nhntramm, the zone including 130 
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the tube making machine, and the inflatable 
Mcevet, he* been indicated by the letter Z. 
The moulding wme has been indicated by 
the letter M. Am far at the mud circuit is 
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oMcenwi*, It hi seen that U Ji fad fa W 
flerible how 3 and returned br chaniS 4i 

to^' ^^il*^ 5 ««» ^ 

tar resins and baidoua are placed under 
° f cont ~ 1 » CM. OS «nd C35. 

"patrolling valves 37 tor the hardener 
cbcutts MdC 39 aodC'39 ooatroObu valve* 
39 for the reahu roppty. A channel 54 

C 36 thus bringing the retfn Bow under a 

any desired method, channel CSS alto 
easHkog <bU Dow to be brooAt iwtaTY 
<*mtool rotative to the preswrT astatine at 
the bo ttom of the drufisstrassiS^ hi 

SUES? J"5?'?. 5 £ b » "y »«*o£ 

°«™«tton theobW of wUchbtaieSh. 

CQemecnon 55, enables the flow of reahu to 
be .topped and heatnif of heating eleWtt 

«^£^ < 15 OTOWt ^^«tobS 
a^tc^c^W meant of connection 56 lor 
cootroffing the cloture of the mud circuit 
velvet B tudP nud by means of connection 
57 for oontrolHng (he inflation of tleevea II 
«ndl2, wiSHSc object* locaSg^ 
nmc^andproeecun^tom 

At theee various dream, can be of any 
form and at they are not part of the in- 

SSS^wS*" 1 U A^¥ ra <* me 
mutt, which can be obtained from trade 
tottxcea, it concerned, .it has not been 
accmed necessary to Illustrate in detail 
each control, whota ttructnre may fake any 
form. The control of resin flow Smite such 
flows to a rate of increase of 10%. Thus. 
2? tf ~^ borB b°*° pmnes through an 
E*!XES? 2?*?* whfc ^„ lMi r bo present 

^ to • tHght increase m sleeve and 
tubing thicknesses in the region of the 
cavern. Again it win be noted that alfhouah 
such caverns ara oauauy filled with water-lit 
is always possible to make the tleev* 

be able to polymerise m water. As the tufiinc 
b protected Vthe sleeve, the tubmgTcai 
moulded normally. ^ 
If drilling must be interrupted, the Cow of 
hardener is stopped by meensbf ve£e737 
3^J^ ¥f ^ SK^are o^afiJ'orT^ 
dencr. H cru^g recommences, a start It 
made by machmmg the Inner wan^tfm* 
bottom.part ofSelabmg .few ^ 



iH.^°5ff ,m . < ?-, <ha Thus the 

SSn? grK W downwards in The 

tubing and cuts a wall in a truncated thane 

***** *P by means of the 
S^sJ5?S 2? at bottom 

mmctoe hi the conventional way. When 
! ™fj 5 r ~2bes the point where the 

Wected without .hardener thus f cooing out 
^ mud, then the control! are setSI the 
erf hardener and resin. While the 
machtne is descending and as toon as 
former 16 reaohet the bottom end of the 
Jr«m**od oona, the controls are set for 
SerfSSf i^T"* *i~ve- ^ this maimer a 
perfect Joint it made between (he earlier 
tubtog and a new section of tubing, the end 
2^™* ■le^ bouw held between two 
n^mcated layers of tubing rutin. Thus the 
machme constructed enables s enfant 
means of babing Joint to be made^fter lufS 
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JJ^^F^t thermolierdemng 
im^^iHl^bW 7 ^ ^ to form tlS 
^^J^SSS n^eoharded proLrSl 
arc tufflcVent to take the luaci oTcon- 
tentional tubm* Thus the ^uvenuon^ 
^fmpenms the case of forming a tubinc 8 
wtthout making a sleeve 6. ^ 

J^u*^** 0 * ^ sbo^e-menfioned 
ajclicatsons, thu it to lav borecole dSSnft 
wl& sirnulmneout forrn% of toMngW 
^ously.TOn stoopmg and the rutttrttng of 
^downward advance, the raa«OibVeen 
eiso be used to make the internal afo»md«» 

the htteraal tleeving of a punctroddr 
oompJcteiy mdiflsedtebe. FWOT,reo 
HnaUy the contron for advancing the 

the assembly to a desired depth, as for 
«MmIe when restarting the tofing process 
wtol^object of ^Smr^nTlt tTi& 
P-^nooaty formed portion. 

WHAT WB CLAIM IS>— 

n^^i- 0 ^^. 01 . «r4oratoiry driffing 120 
comprishig Afflteg a hole and mcmldkgS 
tttWng around the wall of the drilled hole 
stau Jteneoii sJy ^th drflHng of the hSe^Se 
[^bepre^ of the strand 

e^^ m ^S5l. of «P»°"tory drflHng 
comnrlsfag driiung a hole by patslna a 

mouhang a tubing around the wall of the 
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125 



drilled hole -Imultaaoooily wi 
m!!^. _? K ^ mrol ft* ddUmg cool, to 
rtrJ " u ~" ' ~ ~ *~ ' * " im andtaj ■ 
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_ M iWTffswai ex Die arum 

prevent caving in of the strife tad 
water* wherein en expandable 
carried by the drilling tool fa expended 
l JS^F ^S2* »oSlded tubing ETaito 
prevent relative movement between the 
SS^tS^ t&bieg end n 

teoe U exerted between the stitionnrr 
expandable member and the diflltog tooltj 
can* the drilling tod to doW 

^^Lm^ee^ 
•roimd the well «f_ the drffi? hote.X 

^A^^£?*i-£S tubing. 

teE^hSE? - * 

hoto prior to moulding of the taSXg. 
/, A method according to claim 6 In 

^wrtrn^^iidable material therefor 
2T!tS ^J?°^» «*w around the vSJof 
me drilled hole, the injection tone brin. 



or claim 7, in which the mttcU faTSj "ffT <? ""ontad on > cylinder ttpTeadTS 



body, a loeond inflatable annate iW^ 
W'^lo the bc^JTjS 
Jack to control the movement of flwioaond 
•iwufcr »lee*e with reject to^STb^ 0 ; 

™ «d Wo^cdSo^X 

toWng former, the deeve f onner tawfaa m 
Nectam zone at Hi tower end. ud/f.S 

cyHndrieal portion of the bodTTthThrSir 
cvhnder into 
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ieoted^terh^ £*»5m of die laJecSel 

■laintamaconatantlMatomttrf J 0 ^". » firit valve cent 

12. A machine lor catnins out t*» "^f 1 ? 1 * to «*» injection 



A machine for 
method of claim 1, © 

andmooated below the ann 

tubing and having an injection mT7* 
lower end andTfeed ffiSff fo f Ledfag 



out the 
a drilling 
ting the 
the tool 

forming the 



is&'Ai&.'sa^ 

I ttijmfr of the \nJxcd 
"iSTT™ mjectkm zone. 

ntol^^^S^^^to^^oIain^ 

^-tx-^^ix 
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pressure In the bottom of a hole bdn\ 
drilled and Cor cemtimjing the flow 
moulding material. 

22. A machine according to claim 21 
5 v/hen dependent on claim 19* la which said 

control means Is adapted to act on reception 
of an impulse from the pressure sensor such 
that, when the pressure sensed by the sensor 
exceeds a predetermined value, said control 

10 means causes the delivery oi mud to the drill 
tool and to stop, both the sleeves to inflate, 
(he or each hardener delivery valve to close, 
the or each delivery valve for the moulding 
material to dose at tan outlet from the or 

15 each static miser unco the mixer has bean 
drained of hardener, the swHchmg oft of the 
or each heating element circuit and * hah to 
the machine 1 * progress downwards. 

23. A machine according to any of chums 
20 20 to 23. In which said control means in- 



cludes means for automatically setting in 
motion the inflation of (he first sleeve 
deflation of the second sleeve and its 
descent under the control of a first end of 
stroke atop in said hydraulic jaolt, a second 25 
end of stroke stop being connected to means 
for setting m motion inflation of the second 
sleeve, deflation of the first sleeve and the 
filling of the other annular chamber in said 
hydraulic Jadu 30 

24w A method oi exploratory drilling 
substantially as herein described. 

25, A machine fox exploratory 
substantially as herein described 
reference to the accompanying drawing*. 35 

A. A* THORNTON & CO.. 
Northumberland Rouse, 
303—306 High Hotborn, 
London, W.C.I. 
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